Energetic response of coronary endothelial cells to hypoxia.
The response of endothelial energy metabolism to oxygen supply was studied in cultured coronary endothelial cells from the rat at defined PO2 levels between 0.1 and 100 Torr. In the presence of glucose (5 mM), endothelial respiration (4 nmol O2.min-1.mg protein-1) was independent of the exterior PO2 greater than 3 Torr; oxygen consumption was half maximal at 0.8 Torr. At 100 Torr, lactate production was 26 nmol.min-1.mg protein-1; the decrease of the PO2 to 0.1 Torr resulted in a 2.2-fold increase in lactate production. The contents of ATP, ADP, and AMP were 21, 4, and 2 nmol/mg protein, respectively; they remained constant for 2.5-h incubations at PO2 levels between 0.1 and 100 Torr. In the presence of palmitate (100 microM) plus glutamine (0.5 mM), oxygen consumption was 8 nmol.min-1.mg protein-1 at PO2 levels greater than 3 Torr, and the half-maximal rate was again observed at 0.8 Torr. Lactate production was negligible. At PO2 levels greater than 3 Torr, the cells remained well energized. Below 3 Torr, however, the adenine nucleotide contents rapidly declined. These results demonstrate that the oxygen demand of coronary endothelial cells is low compared with the beating myocardium. In the presence of glucose, aerobic glycolysis is pronounced and the Pasteur effect small. In severe hypoxia (PO2 less than 0.1 Torr) the energetic state remained stable. In the absence of glucose, the energetic state of coronary endothelial cells is sensitive to the exterior PO2 less than 3 Torr, declining concomitantly with the decrease in respiration.